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(Reprintedt from Nature, Vol 2%, No, S28b, p. 371 anly,
Fabrary 19, 1971)
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DDE fedhces Medullary' Bone
Formation in Birds

Duxing the past wo decades residues of certain chlorinated
hydrocarbons, especinlly DDT, huve caused declines in the
populations of various carnivorous birds in the North Temper-

_ule Zone by. reducing. their reproductive success'=*, Con-
taminated birds lay cggs with abnormally thin, insufliciemty

calcified shells, so that there I Increased cgg breakuge and
embryonic death®-%. Although adull mortatity, abnormal
behuviour, delayed ovuiotior. und nesting, cgg ecating, -und
failure to lay eggs ulso sometimes result from such contaming.
tiont=3%-15 the thin eggshell phenomenon is the chiel cause
of the declines in population®™®, ‘ . p
Chlorinated hydrocarbons  induce  hepatic  microsomal
cnzymes that hydroxylate steroidst®+!, including ocstrogens,
which are produced in increased amounts by the avian ovary
before ¢gg laying. In bitds of both scxes, ocstrogens mediate
deposition of calclum in the medutlarles, or hollow parts of the
skelcton'®, where it serves as o labile calcium source for cgg-

shell formation, - Chlorinated hydresarbons should therefore -
reduce medullary bone formation as well as eggshell cnlcifica-

tion, We have investigated this possibility by injecting an

ocstrogen into male pigeons and determining whethee the
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ingesthny of chloninated iydrocarbous by sume ol these binds
reduces medutlary bone fornation,  p,p-DOE[ L Wdichloto.
2. 2.bi{pchiorophemy lethylene] was wswed bocaese it s the
mast widespread ehlorinated hyd ovarbon pollutant, end it
has a substantial etfect on epgahell thichness,

Severt groups, cach of four # yr old male silver hing pigeons,
were Injecied 1wice wighly with doses of fl.ocaiediol ranging
from 0.05 (o 00 me per day during the spring of 1969, AL
each dose, two bitds weeived feed containing 100 ppin of
DDE dissolved In corn wil, anu two control birds received feed
with an cqual amount of corn vil. At the end of 4 weehs, all
hirds were decapitated, wnd both femues were remosed,
calvined at 678 for ¥ h, and weighed, The aserage combined
weipght of both femurs oF ten othier § 36 old male pigeons
of comparable weights given neithet ocstradiol nor DDEF wis
0.793 . This value was subtracted from all femur weights of
caperimental birds 10 give thwe medullary bone weipghts ¢Tuble 1),

Table 1 hmm Modmiarv Hene We-ghts

ﬁ»()c\lmd'mt (m; d.i)! (uu !l!(il‘bu’d'u IJI)‘I 'hirds
3 I
0.0% 0.3 4.3 [ 4R 0139
010 0 =y w2l 00}
420 [Irii]] 06 0.10% 012}
.30 N7 04y G2 a1l0
040 0124 0293 0057 0l
0.% 0,408 0318 128 0.27s
D., 04 0338 12 0124
Orvenall nwean \ul;,hl\ 0. "83 [ 147 ,.
Eaptessed in %, 1% 20

Medullary bone formatier, 3 u Junction of the dose of
ocsttadiol was inconclusive, bul when the duta were pooled

for the two groups, medu' lary” bune formation by the biedy ™ 77, 77

fed DDE was only 3207, o much by weight us that in control
birds, The dilference Faaween the two proups wits significunt
at the 001 lesel aceording to e Mann-Whitney U tenet3,

This fimtiae fe cosivient with the reduced level of cireuliting |

vestradio’ found by Peakall and believed to reslt from induced
hepatic hydrovglation®.  Erzyme induction would also explain
the altered behaviour, Liilute 10 lay, and late osulation and
nesting vecurring wmong the curnivorous binds,  Peahall
snd Bitman ct al. have preseated convinclng evid snce, liowever,
that the thinwhelled epgs ure cuused primarily by inhibition
of carbonic anhydrate, an enzyme requited for shetl formation
in the shell-ferming tegion of the oviduct™ ™, The: diministied

reptoductive success of these birds s therefore evplainable
tv the simuliscous occutience of ensyme imbuetlon in the
liver and ensse inhibition in the oviduct, both resulting from
these ¢hlorimated hydrocurbos pollutants,
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